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ABSTRACT 



Coaaunity College produced self-paced, 
individualized aediated drafting instruction" to aeet the needs of * 
students with different skills, abilities, motivation, and 
experience. Areas of* instructional information for skills .of an 
introductory nature were divided into 13 units'. of instruction. These 

•units were divided into areas off difficulty/modules: introduction ' 
(units 1-6) ■, basic (7-9), and-interaediste (10-13}. Eaeh unit was 4 
independent of any other within the same module i Units *did not need 
to \f* don « in sequence,, -but modules were- to be completed in order. 

.Each unit consisted of a carousel off slides, "cassette tape, and 
worksheets. The finer examination was , an instrument used for 
employment evaluation by industry off entry level. skills ffor drafting 
applicants* It had been\u*ed as the final examination ffor all ffirst 
level drafting students the previous year. No significant difference 
in student performance or retention was found between control and 
experimental groups. Other significant observations were improved 
Student attitude, flexible laboratory time ffor students' convenience, 
and students' receiving individual attention as needed. Hardware and 
software w*?e kept in house for the students' convenience. The 
Drafting Room Manual was produced as a text for the mediated program. ' 
(A description off the format is provided.). (TLB) ■* * ^ 
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: ■ . IHTRODUCTIO H . 

part of the overall. ph!iShv ^SSSL. 2* "!? 0f * sate "ite facilities Is 
During the 1974-75 X S«^Si2.^ t10n iS 4,16 of P1ma County. ' 

North Central Asso^ation of Col Ses^WnLf ar ?£ V 1 meditation by the 
iting agency att&led no conditio^? to alSS??^ 5ch 5 0ls * The n8t * 0nal ^red- 
further review' for Wfe vSX t£ J£ta t^iT ^2 d S £? ed there "° uld be ™ 
a remarkable achieve™*^ * 

■ent "SW^^ * he exploratio) and develop- 

Variety of students to" tefbund Si^i^ho Jil er -I ces J? better ser *e the wide 
exploration, development and wi* f 0 ?? 0 " 1 ^ college environment. Tflis 
out full aSpSE RffJi^MMl 4 ;* 56 a ccomplisheo4i?h- 
and .staff. • ' ' ' segments within the institution; administrators, faculty, 

• * — 

' SELF-PACED INDIVIDUALIZED MEDIATED, INSTRUCTION - 

'ectuM^ and his role of 

many articles have been pub"tsEH& In recent years, 

brought about'by the teaching )Sfi^ ' 

a papeJ ZftLS^tS Shem1ck ^ 

in' spinning a small* metal bowl ^hllf t£^iIH ^ o\ Ge t0 , present an exercise ■ 
struction through use of slides 2n?«L^LfJ a * S ° f * 2 S s . tude "ts. received in- 
centered lecture and dLnslration ?h^f lnin ? students received a teacher - 
the groups as to -numbed? trit Is and ouam! n!° s1 ? n1f1 g Bt deference between 
however/that the teaching mach ne 2on2Sld w£ TSS" 8 ??' J* was c P"tluded, 
the task and more of the^cSer"! JlffindivNlr tslst^e! ""^ Perf ° m1n < 

^-.ttt'It^ S8J2 ?o f rSraUon Ch1n I Si 1 " 6 > a ™ oAlectror/cs * 
assembly procedures^ ^wevfproSed foJ*,,^ ^^V*^' 5 ** electronics 
cations System. An articled RIlS? ? 41,6 Hughes Vfdeosonlc Communi- 
duction in Sioyee errors ana {Ja ^ ry 1960) re P° rted a ™- 

durihg a ten mont trial peJiod * ° PerCent i,,Crease 1n Production 



Many other studies utilizing teaching machines* have .Ween- carried out over . 
the, years- including the following: James HcMurry and Ajrmond Hoffer University 
of Missouri - 1964; Norman Sprankle (1965)' and Charles Hayes (1967) at California 
State College at Long Beach. The published data from these and other researchers 
Indicate one common po'int:' there was' no' statistical 'difference In student per- ' 
formance'or retention Between' -the two presentation methods; teacher lecture versus 
teaching machine. ■ There were, however, two decided benefits to mashjne instruction;- 
the ability of a student to set his own pace, and the- resulting freedbm of the 
instructor to concentrate upon those students most in need of his personal, attention. 

■* > • , * 

Thes'e two factors, freedom of the student and the instructor to use.' their * 
talents mos,t productively, were the deciding factors V the decision to produce 
selfrpaced individualized mediated drafting instruction at the Downtown Qampus of 
Pima Community College.' Drafting at Pima is both a degree program for students, 
desiring entry-leveT skills, plus support program for" courses requiring limited 
drafting skills in other professions such as sheet metal; air" coadftioning, machine ■ 
shop, and welding. Thus students entering our drafting courses racked homogeneity 
in skills, abilities, motivation, and experience. Teaching to the lower level 
produced large numbers of jirop-outs, among, more ".advanced students. Speeding up ' 
and/or raising the level of the course material would produce, an equally'large defecti 
of lower level students. Setting up separate curriculum and glass6s v for each of - 
the various levels would have created an impossible paperwork load and insurmountable 
scheduling difficulties 'due t.o class size minimums and maximums. Thus Individualized 
self-paced instruction' appeared to hold -the solution to the problem, and, during 
the summer °of 1978* we produced our own self-paced individualized instruction for 
.Drafting -using the 35 mm" slide and cassette tape formal*. 

Designing individual i zed 'mediated drafting instruction required first dividing 
the instructional material into units V instruction. Areas of instructional- < 
information required for skills 6f an introductory/nature were unitized- as follows: . 

♦ - * 

1- Introduction to equipment and their use". * . ' 

/ 2- Straight lines (The drafting machine) * ' : ' ' . . 

3- Arc and Circles (Jhe compass) v 

4- - Free.-hand Sketching /- 

5- Geometric Construction • . 

6- View Visualization • 

7- Orthographic projection 

- 8"- Dimensioning ' x * 

, 9- Sections . ' • 

10- Auxiliaries ' , \ 
; 11* Pictorials 

12- Developments " y ■ 

13- Threads and Fasteners ' •' r ' 

• * # <■ 

Thus it was decided that we would require a minimum of thtr|pn separate films with 
accompanying tapes. Allowing each student to proceed at' his own pace would require 
a minimum of 11 films per unit per section; assuming 50% utilization of the 22 work 
stations available. Thus we were looking at a total if 143 films and tapes; a 
physical impossibility space wise, and a monetary Impossibility budget wise. . 



A solution to the nu.ft.ers ^j^^j^^^ c ^]J^^;'\-' 
units were dlvlded-lnto areas .of » ^^tallc Sle contained » 

on Nodule. -3/* ^; 

• After much : exper1n«nmidn we were able to.d,veldp slides and gP-^dul.. 

each module that Were fW^ely^nJygfg^ lms! our requirements were. • 
From an original anticipated total df 143 tapes anp Jii^ ou m unit$ 

reduced to a total of 38 tapes and fi ms. ^^"S^'lfbe available during any • 
to Module 1, only a toUl Pf 24 at any given 

SSeSirSi ofW^X&«j the ^ ering rates of student : 

W&s a? the program- advanced from -basic to Intermediate. . 
" ' Each completed «n1t of instruction consisted ^ 

cassette tape cued to advance .the slides as «^ t f J^^JJJSd included 
the student was ^Wed upon^to perfjnj: - SfslS^ent through the performance , 
within each <m1tV ^^W^&^^Jbi Viewed by the instructor 
-objectives. Upon completion, the ^fflK ^^St covered the sam? unit.of - 

Marts **^5SSfe , s • 

I^WlnsK: '*BS ST^h? tlffiWSCip-) V • 
"Included with, the -examination. . 

. - : The sane examination- had to. ^"^^977^ ^fftMSS. 
of the self-pa*Cd instruction, all classes were "JJ"* 1og standard teacher 

results at JMma Community College |eem to continn tnj conciu* student 
taStfUr experimental programs of'jedlated ggj^ J^ftSnt observations 
retention and performance, remained the same, tnere were some » y . 
that were beneficial' goals of Pima Community College. . 



1- Jhe sttfderit seemed mpr.e aware of his personal aims and ' 
t was happier with his achievements despite the experi- 
mental data showinono actual gain' in achievement over 

. r normal teaching- practices'. Improved student attitude 
— was based upon an anonymous questional re distributed 

- *t- the- end of each semester*.-- • - * 

2- Students were free.to do "extra and/or make' up work at 
■) .,' their convenience. Open lab was from 8:00 AM ta 10:00 . 

„ w and. students were entouraged to use the Jab facilities * 
at any time. There were\ases where employed students' 
would have the'ir. working s/\i ft' changed from fay to night, 
/ * .or visa Versa; a very common occeirahce with one of Arizona's 
* . 'largest'employers* the mining industry. When this occured 
the, student- involved would switch" from night to day lab 
hours .with no loss in.time or continuity. This change of 

- scheduling has been- known to tfccur.as many^s three times 

in one semester. * 

.." . — • 

„ . 3- The, student /received individual attention when and as needed: . 

. Basic drafting at Pima. College is the first drafting course 
and has no pre-requisits for entry. The advanced and/or 
> t more capable student' could now proceed at his own pace, and 

. . . • some have completed the required work in as "few as ten vJeeks*' * 

of the normal 15 week program. * - 

\* J5 e * a verage student usually requires' the entire 15 weeks to complete the . 
! 3 V ni M£ f work contained within" the three modules. Course content haVbee* 
2 eS 2 9 !?™ t or f n f. a Y era ge student and revisions Have been made to insure the 15 
week (90 Hour) limitation. ' w . 

' Slower students now havej;he.full services of individual instruction, 'increased 
attention by the instructor appears to have a positive e?f#ct on student retention 
as many more students are completing the 15 week program. • • . 



There is even a place for those Who cannot seem to, complete the required 
work in 15 weeks. This student is ericdura'ged to sign up th§ following semester 
to complete the remainder of units .he is missing,. Thus. continuity is continued '. . 
and unnecessary repetition of material is minimized. . Further, there* is no grade 
penalty as the grade is based upon individual' ability and performance, and- not 
on speed. Thus quality always remains superior to quantity. 

'« ' HARDWARE and SOFTWARE , ^ 

The classroom contains twenty-two commercial drafting tables, (4X5 feet) 
each witti a commercial drafting machine. Drafting machines include both -arm type 
.units and track type consoles. Thus the student attains the capability pf using, 
both styles. Each drafting pdsitionis equipped, with a cararaate rear screen .' 

5Kl2?I/ a " dl V 1s,J ? 1 unit hav1ng re,s ? te co * Yo] facilities. The problem of mounting 
the audio/visual projectors was solved by utilizing a TV mounting platform designed 
for travel trailers; a commercial* product available at minimal price. These TV 
.Platforms allow, the projecting arm to swing forward for -loading and- unloading of 



slides and»tapes«, then swings the unit to one side when the drafting board Is 1n 
use. It further' allows, rotating the projector to a 90° viewing position, which * 
Is very Important.' To receive maximum film brightness under the high level of . * 
. Illumination, the student must look' directly into the viewing^screen. Remote 
controf Units are provided, which together with the 'swinging arm, allows a, maximum 
unobstructed working surface for the student. Maintenance of the equipment has 
been minima* and down time negligible. Thus the slide-tape format appears more 
economical both in original* cost and in upkeep than other forms of mediated equipment 
* available. Further, the. 35mm slide format allows a much. larger and clearer picture 
' than "movie'film and.vs more conducive' to changes in format. The improvement- in 
-content and quality of- the program has bedn a joint effort between the drafting 
department and the, audio visual medi* department of the Downtown Campus. During N . 
the -Operational period of this prdgram we have developed our own. col or f,ilm / 
processing capabilities. Thus all film is now done "in house" at minimum cost. 

'ft, " ' ' * ' " " • 

Carousel slide trays are kept in a standard metal cabinet, and are available v 

to students, ,as needed. Each carousel box contains the worksheets relevant to that 

unit, and in sufficent quantities for current- enrollment. Pre-recorded cassette 
.tapes are kept in an adjacent cassette file cabinet, to which the student a 1st) has 
^4ree access. Master tapes are retained in* the t audio-visual department, allowing 

additional copies to be obtained within one working day when necessary. This is 
\ poisible througY use jof a cassette copier that will produce both tracks of a 

single tape in about three minutes." - . • 

. One problem area developed when a student was forced to leave the classroom 
prior to completing a mediated unit, as- all synchronization between. si ides and* 
tape is lost when they are removed* from the projectors. This was solved by 

; preparing extra tapes. . The. student now removes his tape, lists; the slide number 
upon it, and files it ih a pre-assigned drawer. When returning' to class he inserts ■ 
his tape,, rotates' to the slide listed upon the tape, and continues on where he * 
left off the previous day. 

' . • >' ■' . * • . * ■. 
. All worksheets k are standard 8%oc 11 sheets with a full supply for the school 
year stored in standard file cabinets. with in the drafting room.' Thus additional 
worksheets are immediately available to- refill' thq?carousel boxes. Separate, 
worksheets of a remedial nature are - also available in the same file .cabinet. Thus, 
many different problems are ayailabJe for students. requiring additional work within ' 
each unit .of instruction. Projects aje done on veilum of various standard put sizes 
A through;D. The student supplies his own. vellum %o fit- his particular project, ^ 
and the -school supplies the blue-print paper. Many projects are available for each 
unit; sufficient, to insure that no two students in any period will be working on ■ 

^tjj/e same problem. * „ * • 

. The overall intent behind our adoption of a self-paced mediated form of ! 
drafting instruction is to make the drafting student self-sufficient . and have •' , 

the student ^ain confidence, in his abilities. as a draftsman. Cooperation between \ 
students is encouraged along with the use of the vast resources available through 
our Alternative Learning Center and Library including, but not limited to, a > 
complete set of ANSI Specifications as w e ell as MIL Standards, audio-visual filmstrips, 
and -selected texts on drafting and related fields. 



Selection of a standard text-book* prior to preparing for the mediated program 
had proven" to be an- arduous task. Many texts were ; tried including Luzadder,^ 
GieseckeV Jensen, ani/Others*; but .each were eliminated, after a semester's use. 
Our students just would nt>t, ,or could not / read assigned work from existing text 
material. The matter was discussed with other drafting instructors, reading 
specialists, learning specialists, industry personnel *. and even staff psychologists. 
The concensus reached- was L * ' . » v * " 

'•• r -*■*■' . 

• • 1. The reading level of most drafting texts was too high (ll-13th 
V grade) for the average entry-level community college vocationally 
w * • ' oriented student . ! ; . • / » . 

2. Material was not 'presented in a inanner- conducive to a beginning 

* course having nopre-requi sites-. There was nq continuity evolving 
- from the simple to the complex. Thus most information presented 

. inquired explanation through instructional "lectures riot-.suited to 
• " the intended mediated instruction.' This was particularly apparent 
■ ' in the heavy usage of technical terms not .being fully explained 
. - to the beginning level. 

> 3. Most texts contained information considered superfluous- to a student 
preparing for entry level skim within the drafting profession. 

* This superfluous information, much of "it relating to 'specialized . r 
, * areas such as welding, piping', electronics, etc., tends to confuse 

•*■* the beginning student. Industry personnel recommended that we. 
- teach* the basics-.and allow industry to implement the specialization". 
4.- Too much space .was devoted, tefcstandard classroom exercises. Thus / > 
. ' t . the student becomes aware of his assigned work before "he even enters 
. the class. There is aiso extensive copying without learning, and the 
• .• subsequent overlooking of the. individual student weaknesses by the 

instructor? Perhaps "worst of all is the students tendency' to "think" 
/ tf with the<bo.ok instead of relying upon his own intuitive.processes; 
thus he cannot Vasp. the similarity of alternative problems. . ' 

• .« . * . ' • 

' At thai poiiit, unable to find a/suitable" text available', I- found it necessary 
to produce iny own book, designed originally to implement? the planned self-paced 
mediated -instruct!' on; a text that has since been incorporated into- drafting courses 
using standard teacher lecture-demonstration techniques;' .Thus was born the Drafting- 
Room Manual (DRM), which proved to be ^.ie final link to producing successful mediated 
instruction. ' . / \ \ . 

'• ■ ' / • * \ 

As the Crafting Room Manual evolved it became apparent .that it^could meet 
the needs ofi^instructors and students involved, in any basic course of 'Mechanical 
Drafting'. The text is designed for grades 10 r 14; upper high school through ,and 
including community college, vocational and trade schools, and lower university • 
level. 'There would be no prerequisites to this .text, and the information contained 
within the text would be suitable* to a one year beginning drafting program. , 

For many years drafting instructors have maintained that drafting' is a "graphic" 
language, yet texts in usfe are profusely verbal. * Most major industries produce 
•their, own drafting texts listing the requirements- of their drafting departments 
(both general and specialized)." These, industry -materlaU-jfollpw closely the c 
suggestions as stated by, the American Institute of Design arTdxDraf ti ng.: 



a reference work isn*t 
res that you give wprds„.the 



1. Can it be said with fewer words? «rij 
particularly difficult. It only requi 
same thrifty respect you give money. 

2. Is this explanation necessary? Does this exilaiation answer a question 
likely to confronju^rdraftsman? 



3. .Does this belong in the DRM? Material should- be limited 'to information 

useful -to drafting personnel.- It should be indexed and arranged for 1 
.-^ready reference. 

' ' " •' • - ' " ' 

4. Will an illustration explain this better? One small sketch will 
sometimes save several pages of text. 1 



The format of. the DRM is .as follows: 

* " 

A. page size is 8J$ x 11 to allow full scale' illustrations. 



B. The page position is horizontal rather 
proportions oF industry. drawings. 



F. 



G. 



than vertical to follow the 



with a full page illustration 



0. Each set of 8% x ll'pages stands alone' ...... „ , H .. P „ 3C , llluliailu , 

...immediately next to the, explanation orj its own 8^ x 11 page. There 
is no need fdr the student to flippades to find explanations of given 
illustrations. . * : * •» 



Is, allowing the.sttfdent terpen 



• • ►.**»• 

D. Material is bound using large^wire .cot'.-*, * ww „* >,„ )UKCI1 

his text, flat while. working. Thiis the DRM is as much a reference text 
as a text book. j ' 

E. Blank pages are provided allowing additions at the discretion of the 
instructor and/or student. ■ . 



It is anticipated that the DRM will pecome a valuable piece of reference 
material that can be expanded upon. /The student will* thus be encouraged 
to keep and maintain his DRM as opposed to the present p ractic e 'of trading 
in his text as Soon as. the course is completed. . 

/■ '. * ■ • " 
The^number system used. assigns a separate subhumber to each rule or 
practice. Instructors need.qnly place a number upon the students 
incorrect work; forcing the student. to refer to his DRM to determine 
the reasoning behind the correction.- « ' * • 

'••'!"" 

ie. 10.12 would, mean poor dimensioning practices. The , 
.student must :now review section 10.12 to determine *' 



his problem. 

This constant re->*orcement of the student's weak areas shoul'd prove 
a valuable aid. : 



! The DRM was written, under the format ..of drafting, "Standards following the 
procedures of the ANSI (American National Standards Institute), but changes 
have. been made to reflect a student level. Therefore ea.ch sub-title has Us 
own numbering sequence. A student using the DRM shall have no problem locating 
Information when presented with another drafting manual from either industry 

- or government. Subject material, progresses from the simple to the complex. 

. Architectural drafting has purposely been omitted due to the many procedures 
peculiar to this field that seemingly violate the rules of good mechanical 
drawing, ie: '.printing styles, pictorial representations, and the techniques 
of measuration. . . 

Illustrations basicall » consist of" standard drawings of .industry. There is' 
-at least one line drawing ft • each title' listed., or approximately 200 drawings, 
to 500 pages of material. .« . 

/ Completion and publication of the Drafting Room Manual (see appendix) has 
completed themedi-ated instructional package for the basic drafting program at 
Pima Community College.- /Development of this program has been exciting, producing 
many challenges and subsequent solutions. However i it. is'not our intent to stop 
here as we shall continue to seek improvement of the existing program as well as 
expansion of mediated instructional techniques into our advanced drafting programs 
While perhaps not a complete answer to the perfec/t. methodology, if indeetf'there is 
a perfect methodology, self-paced mediated 'instruction has definitely proven 
superior to standard teacher centered lecture-dempristration techniques at Pima. 
Community College. 
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